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Background: Patients undergoing cardiac resynchronization therapy (CRT) have higher response rates if they have typical left bundle branch 
block (LBBB) with QRS durations of >150ms. However, the benefits of CRT are less certain in those with wide QRS without classic LBBB or in those 
with QRS duration <150ms.  Recently, a “U-shaped” left ventricular (LV) activation pattern (type II), suggestive of electrical conduction block, using 
cardiovascular magnetic resonance (CMR) has been associated with improved CRT response compared to a homogenous activation pattern (type I). 
We hypothesized that a U-shaped contraction pattern obtained by CMR would identify responders to CRT in those without classic EKG patterns.
Methods: Patients meeting CRT implantation criteria underwent CMR on a 1.5T system.  Patients were categorized by EKG and CMR contraction 
pattern. A classic EKG pattern was defined as typical LBBB morphology and QRS > 150ms. Non-classic EKGs included those not satisfying criteria 
for typical LBBB or any QRS < 150ms. Endocardial borders were traced on short-axis cines and radial displacement curves mapped to an AHA 
17-segment model.  LV contraction patterns were categorized as type I if contraction proceeded homogenously from the septum to free wall 
(no adjacent early and late segments) and type II if heterogeneous with a line of block (adjacent early and late segments). Patients underwent 
echocardiography at baseline and 6 months. Positive response was defined as >15% reduction in end-systolic volume at 6 months. 
results: 30 patients (age 62±12, 56% male, 77% non-ischemic) were included: EF 29±8.6%, QRS 162±16ms, 63% non-classic EKG patterns. 
Type II patterns were present in 82% with classic EKGs. In contrast, the type II pattern was present in 47% with non-classic EKGs. The response rate 
for classic EKG patterns was 64% and for non-classic EKG patterns 47%.  Among those with non-classic EKG patterns, type II pattern on CMR was 
associated with significantly improved response compared to those who did not (78% vs. 20%; p=0.023).
conclusions: In patients without classic EKG patterns, a “U shaped” (type II) LV contraction pattern identified by CMR is associated with a 
significantly higher CRT response rate.
